Formation of GABOB from 2-hydroxyputrescine and its anticonvulsant effect.
To investigate the formation of gamma-amino-beta-hydroxybutyric acid from 2-hydroxyputrescine in mammalian organs, the radioactive diamine was synthesized and was injected into rats intraperitoneally or intraventricularly. After intraperitoneal injection, the radioactive amino acid was detected in various organs, but formation of the stereoisomer of the amino acid (gamma-amino-alpha-hydroxybutyric acid) was not demonstrated. Intraventricular injection of the radioactive diamine also resulted in the formation of gamma-amino-beta-hydroxybutyric acid in the rat brain. In vivo experiments using monoamine oxidase or diamine oxidase inhibitors suggested the participation of both enzymes in the formation of the amino acid from the diamine in rat organs other than the brain, where diamine oxidase appeared to play the major role. To investigate the anticonvulsant effect of 2-hydroxyputrescine, the threshold of pentylenetetrazol-induced generalized convulsions was measured in rats after the intraventricular injection of 2-hydroxyputrescine. Both R(-)- and S(+)-2-hydroxyputrescine had an anticonvulsant effect, with a greater elevation of the threshold being observed after injection of the R(-) form. Time course experiments suggested that this anticonvulsant effect depended on the formation of gamma-amino-beta-hydroxybutyric acid from 2-hydroxyputrescine in the rat brain. The anticonvulsant action of gamma-amino-beta-hydroxybutyric acid was also examined, and the stimulation of Cl- influx plus the inhibition of GABA uptake into brain membrane vesicles were indicated to be involved.